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The contributors to this volume must feel that their work is 
not sufficiently appreciated. There is a considerable amount 
of special pleading as to how essential theory is, or has been, 
for the progress of biochemistry. It is, therefore, necessary to 
examine the contribution of the subject as a whole, as well as 
that of the specific topics presented at the NATO symposium 
in 1989. I have spent the last 40 years teaching kinetics and 
thermodynamics to biochemists and applied these disciplines 
to experimental studies on biochemical systems. I have, 
therefore, a vested interest in the question: can more attention 
to theory, by experimentalists, advance their subject more 
rapidly? 
I suppose the organizer of a symposium is entitled to 
philosophize in an introduction, but IO pages at $0.25/page 
is a bit much for personal recollections and a doubtful answer 
to the above question. I wonder how many readers will be 
interested in the fact that Cornish-Bowden did not realize in 
1974 that transient kinetic equations can be applied to 
sequences of enzyme reactions, as well as to sequences within 
enzyme reactions. In my opinion the contribution of theory 
to biochemistry has come from the correct interpretation of 
data and not from the construction of hypothetical models, 
unless the latter suggests a specific experiment to be carried 
out by the author. As a journal editor I must have rejected 
scores of manuscripts containing pages of text book algebra, 
which did not fulfil this criterion. Unlike Cornish-Bowden. I 
think that, by the proliferation of such models, theoreticians 
have done a great deal of damage. Some theoretically minded 
biochemists are subject to the belief that the invention of a 
new term is equivalent to the discovery of a new 
phenomenon. The semantics of control theory, for instance, 
could be simplified with more reference to the terms in 
common use in standard law of mass action kinetics. In the 
study of enzyme mechanisms and of sequences of enzyme 
reactions, theory is essential, but good experiments are rarer 
than theoretical models. 
Hypothetical models, as well as incorrect analysis of data 
often combine to muddy the waters of the biochemical 
literature. As a distinguished biochemist said about substrate 
chanelling in glycolysis ‘it is an attractive theory but it is going 
to die hard’. The first three papers of section V are the perfect 
paradigm for what can go wrong with theoretical models and 
data analysis. The model has become so attractive that the 
experiments are designed to prove it rather than to test it. 
Students read about it in popular biochemical magazines and 
it gets into text books. It will take a long time to get the errors 
out of the literature and to show where this potentially 
interesting phenomenon really does occur. 
Another danger of an ab initio theoretical approach to 
biological problems is a combination of a touch of vitalism, 
by those who know algebra but do not understand physical 
chemistry, and a misunderstanding of the theory of natural 
selection by those who think that we live in an ideal world. 
Like getting on top in private enterprise, one does not have 
to be as efficient as is theoretically possible, one only has to 
be more efficient than the next one. 
Having expressed my own prejudices about theory in 
biochemistry I should say some more about the volume under 
review. Apart from the purely theoretical sections (sections I 
and II; 157 pages) there are four interesting papers on 
interconvertible enzymes in metabolic control. This is a 
subject which clearly is founded on good biochemical 
experiments and, subsequent, straight forward kinetic 
analysis. Section IV contains four more papers on theory 
‘applying control analysis to real systems’, section V treats 
the dreaded channelling problem but has two interesting 
papers on chemical sensing and oscillations. The final section 
contains ten papers on experimental examples. It appears 
from contributions like those of Knowles et al. (R.G. not 
J.R.), as well as from comments by my own colleagues 
interested in metabolic control, that control theory has 
proved to be a valuable diagnostic for effects on very complex 
problems. This applies to situations when insufficient 
information or the inadequate size of the computer prevents 
a complete solution in terms of the differential equations 
describing the behaviour of every intermediate of the 
pathway. 
The papers presented do not contain a lot of experimental 
evidence for the usefulness of control theory, they give 
opinions and references. I find it difficult to judge whether 
the theoretical papers provide enough introduction to teach 
the ignorant or convert the agnostic to the use of the methods 
described. My impression is that there is little in the volume 
which is not readily available in the literature and I would not 
want my departmental or University Library to spend S114 of 
its limited budget on this colIection of papers. 
H. Gutfreund 
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This book contains 45 articles drawn from papers pre?ented 
at the Sixth International Congress on Isozyn~rs held in 
Toyama, Japan on May 29-June 2, 1989. The contributions 
arc grouped under the headings Molecular Biology, Fisheries 
Biology, Physiological Significance, Dcvclopmcnt aud 
Diffcrcntiation, Plant and Aninml Urseding, Gcnctics and 
Evolution, Medical Uses, and Enzyme Modification and 
Jsogroteins. This breadth of topics serves to emphasisc the 
importance of the study or isozymcs in many divcrsc areas of 
biology as well as the continuing fascination of thtsc systems 
as objects of study in their own right. 
The standard of producriw of the volume is very high with 
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